Counterregulation during hypoglycemia is directed by widespread brain regions.
Previous studies have demonstrated the importance of the brain in directing counterregulation during insulin-induced hypoglycemia in dogs. The capability of selective carotid or vertebrobasilar hypoglycemia in triggering counterregulation was assessed in this study using overnight-fasted dogs. Insulin (21 pM.kg-1.min-1) was infused for 3 h to create peripheral hypoglycemia in the presence of 1) selective carotid hypoglycemia (vertebral glucose infusion, n = 5), 2) selective vertebrobasilar hypoglycemia (carotid glucose infusion, n = 5), 3) the absence of brain hypoglycemia (carotid and vertebral glucose infusion, n = 4), or 4) total brain hypoglycemia (no head glucose infusion, n = 5). Glucose was infused via a leg vein as needed in each group to minimize the differences in peripheral glucose levels (2.6 +/- 0.1, 3.0 +/- 0.2, 2.7 +/- 0.1, and 2.5 +/- 0.1 mM, respectively). The humoral responses (cortisol, glucagon, catecholamines, and pancreatic polypeptide) to hypoglycemia were minimally attenuated (< 40%) by selective carotid or vertebrobasilar euglycemia. In addition, the increase in hepatic glucose production, as assessed using [3-3H]glucose, was attenuated by only 41 and 34%, respectively, during selective carotid or vertebrobasilar hypoglycemia. These observations offer support for the hypothesis that more than one center is important in hypoglycemic counterregulation in the dog and that they are located in brain regions supplied by the carotid and vertebrobasilar arteries, because significant counterregulation occurred when hypoglycemia developed in either of these circulations. Counterregulation during hypoglycemia, therefore, is probably directed by widespread brain regions that contain glucose-sensitive neurons such that the sensing sites are redundant.